
Electronic Lab

A s im ulation platform  for Micro-Nano Ele ctronics  Engine e ring and Em be dde d Sys te m s

 
 –   Analog/Digital Sim ulation
 
 –   Circuit Sim ulation
 
 –   Ve rification and Docum e ntations
 
 –   H ardw are  De ve lopm e nt
 
 –   Micro Controlle r (µC) Program m ing
 
 –   Em be dde d Sys te m s  De ve lopm e nt

  Introduce s : 
  –   tools  for Application-Spe cific Inte grate d Circuit (ASIC) De s ign Flow  proce s s .

  –   e xtra ope n s ource  s tandard ce ll librarie s  s upporting a fe ature  s iz e  of 0.13µm .

  –   e xtracte d s pice  de ck s  w h ich  can be  s im ulate d w ith  any s pice  s im ulators . 

  –   inte rope rability be tw e e n pack age s , to ach ie ve  diffe re nt de s ign flow s .

Th e  Fe dora Proje ct is  out front for you, le ading th e  advance m e nt of fre e , ope n s oftw are  and conte nt.   

Re q uire m e nts :

   Fe dora is  a Linux-bas e d OS. 

De s ign tools  for

Ch itle s h  GOORAH

http://chitlesh.fedorapeople.org
http://www.fedoraproject.org
http://chitlesh.fedorapeople.org/FEL
http://fedoraproject.org


VLSI De s ign Layout &  Ch e ck s
Include s  
      –   A continuous  DRC th at ope rate s  in back ground and m aintains
                  an up-to-date  picture  of violations .
      –   A h ie rarch ical circuit e xtractor th at only re -e xtracts  portions  of
                  th e  circuit th at h ave  ch ange d.
      –   Plow ing th at pe rm its  inte ractive  s tre tch ing and com paction.
      –   Routing tools  th at w ork  unde r and around e xis ting conne ctions .
      –   Logs  and corne r s titch ing to ach ie ve  e fficie nt im ple m e ntations .

De dicate d to training in s ub-m icron CMOS VLSI de s ign 
                  w ith  full e diting facilitie s .

Supports  te ch nology file s  by th e  MOSIS foundry s e rvice .

Sw itch -le ve l s im ulation of th e  layout,
          by cons ide ring trans is tors  as  ide al s w itch e s , 
          or us ing RC tim e  cons tants  to pre dict th e  re lative  tim ing of e ve nts
          th rough  e xtracte d capacitance  and lum pe d re s is tance  value s .

Ens ure s  th at layout conne ctivity m atch e s  th e  logical de s ign re pre s e nte d 
by th e  s ch e m atic or ne tlis t be fore  tape out by autom atically 
      –  e xtracting de vice s  and ne ts  form e d acros s  layout h ie rarch y and,
      –  com paring th e m  to th e  s ch e m atic ne tlis t. (LVS)

Ge ne rate s  GDS II s tre am  form at and Calte ch  Inte rm e diate  Form  (CIF) 
         from  a give n layout.

Ach ie ve m e nt : Th ick -film  circuit layout us ing th e  Magic layout e ditor.



    Supports  both  VH DL and Ve rilog de s igns .

    Im ple m e ntation of th e  VH DL language  in accordance  to th e
          o IEEE 1076-19 87 s tandard
          o IEEE 1076-19 9 3 s tandard
          o th e  prote cte d type s  of VH DL00 

(ak a IEEE 1076a or IEEE 1076-2000)
          o and non-s tandard th ird party librarie s .

    VPI functionality.

    Export s ignals  to a VCD file  or a GH W  file  for vis ual ins pe ction
 w ith  a w ave form  vie w e r.

    Pre tty printing or cros s  re fe re nce s  ge ne ration in H TML.

    Mak e file  ge ne ration for any com pone nt in a de s ign.

    A graph ical w ave form  vie w e r.

    A Ve rilog s im ulator and s ynth e s is  tool for IEEE 1364-2001 s tandard.

Ke y Fe ature s :A H DL s im ulation e nvironm e nt th at e nable s  
you to ve rify th e  functional and tim ing m ode ls  
of your de s ign. 

Th us , your De s ign te am s  can focus  on 
im proving e xis ting m e th odologie s  w ith  tools  
th at s cale  acros s  m ultiple  le ve ls  of abs traction 
and de s ign com ple xity.

H ardw are  D e scription Language sDigital De s ign

Ach ie ve m e nts :

Succe s s fully com pile d and run 
—  a DLX proce s s or and
—  a LEON1 SPARC proce s s or.

Autom atic layout ge ne ration from  
VH DL de s cription via de s ire d 
s tandard ce ll librarie s .



Ph ys ical optim iz ation and layout de s ign flow s .
Com ple te  RTL to CIF and GDSII flow s .
7 e xtra s tandard ce lls  up to a fe ature  s iz e  of 0.13µm
Re ad/w rite  s tandard ins /outs  including 
                             Ve rilog®  and VH DL.

Place  and route , 
Layout e dition,
Autom atic Layout ge ne ration
Ne tlis t e xtraction and ve rification

Autom atic s ch e m atic ge ne ration
VH DL com pilation and s im ulation
Finite  State  Mach ine s  (FSM)
Mode l ch e ck ing and form al proof

RTL and Logic s ynth e s is ,
Data-Path  com pilation,
Macro-ce lls  ge ne ration, 
Sym bolic Pad ce lls
De s ign rule s  ch e ck ing,....

Cre ate s  a POV-Ray (3D vie w ) 
s ce ne  de s cription file  of th e  
GDSII data.



Circuit    Sim ulation
Th is  s im ulation lab e nable s  de s ign e ngine e rs
        to s im ulate  th e ir s ch e m atics .

  –  Ge ne ral Purpos e  Circuit Sim ulators
       o  Nonline ar AC/DC analys is
       o  Trans ie nt, Fourie r analys is
       o  S-param e te r and h arm onic balance  analys is
  –  Be yond Spice  capabilitie s : Le ve l 49 , BSIMv3 and EKV im ple m e ntations
  –  Multi-lingual, ablilty to m im ic diffe re nt variants  of s pice ,
       and als o s upporting th e  ne w e r language s  lik e  Ve rilog-AMS

  –  Draw s  publis h able -q uality e le ctrical circuit s ch e m atic diagram s .
  –  Circuit com pone nts  can be  re trie ve d from  librarie s  w h ich  are  fully e ditable .
  –  Eas y-to-us e  GUI w ith  TCL inte rface  or GTK inte rface .



A profe s s ional-q uality printe d circuit board de s ign e nvironm e nt along w ith  :
         s ch e m atic capture , s im ulation, prototyping attribute  m anage m e nt,
                bill of m ate rials  (BOM) ge ne ration and ne tlis ting into ove r 20 ne tlis t form ats .

        Include s  a rats  ne s t fe ature , de s ign rule  ch e ck ing, and can provide  indus try 
s tandard RS-274-X (Ge rbe r), NC drill, and ce ntroid data (X-Y data) output for us e  in 
th e  board fabrication and as s e m bly proce s s . 

        Offe rs  h igh  e nd fe ature s  s uch  as  an autoroute r and trace  optim iz e r,
                             w h ich  can tre m e ndous ly re duce  layout tim e .

        Cre ate s  PCB of up to 8 laye rs  w ith  an unlim ite d num be r of com pone nts  and ne ts .

         Include s  a vie w e r for Ge rbe r file s  (RS274X),
                              w h ich  s upports  NC-drill and Exce llon form ats .

PCB Layout De s ign



Em be dde d Syste m s Developm e nt

µControlle r Program m ing

Supporte d com pile rs  : 
         th e  Sm all De vice  C Com pile r, th e  GNU PIC Utilitie s , th e  PICC com pile rs ,
         th e  PIC30 toolch ain, th e  C18 com pile r, th e  JAL and JALV2 com pile rs ,
         th e  CSC com pile r, and th e  Boos t com pile rs . 

Eas e  to us e  IDEs  for m icrocontrolle rs  circuit de s ign, s im ulation and program m ation to s e rial, paralle l and USB ports .

IDE include s  an os cillos cope  and a flow ch art inte gration.

Supporte d de bugge rs  :   ICD2 and GPSim .

Supporte d program m e rs  : 
         ICD2, PICk it1 and PICk it2 and PicStart+  program m e rs . 

Supports  8051 and AVR.

AVR De ve lopm e nt Sys te m

Supports  th e  Atm e l's  STK500 and th e  
PPI (paralle l port inte rface ) program m e r 
type s .

Include s
  –   Cros s  com pile rs  and Program m e rs
  –   a Unive rs al In-Sys te m  Program m e r
               for Atm e l AVR and 8051
  –   a Program  for inte rfacing th e  Atm e l
               JTAG ICE to GDB

Sm all De vice  C Com pile r



It can be  dow nloade d fre e ly as  a Live CD via torre nt.

Dow nload th e  late s t ve rs ion 8.

All Fe dora Ele ctronic Lab pack age s  can be  fre e ly 
ins talle d via yum  from  official re pos itorie s .

Fe dora Ele ctronic Laboratory (FEL) provide s  a 
com ple te  e le ctronic laboratory s e tup w ith  re liable  
ope n s ource  de s ign tools  as  w e ll as  proje ct
m anage m e nt tools  s uch  as  s pre ads h e e t, gantt diagram ....

w e bs ite  :
         h ttp://ch itle s h .fe dorape ople .org/FEL

te ch nical s upport :
         Fe dora Us e rs  Mailing List

Fe dora is  a Linux-bas e d ope rating 
s ys te m . Fe dora is  alw ays  fre e  for 
anyone  to us e , m odify, and dis tribute .

contact:
         Ch itle s h  GO O RAH
                (Fe dora Ele ctronic Lab Arch ite ct)

         Fe dora Em be dde d SIG

         Fe dora SciTe ch  SIG
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